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(54) ECL D LATCH CIRCUrT AND ECL D FLIP-FLOP UTILIZING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable operating at high speed and at a low 
voltage by outputting input data and inverted input data at the lowering 
edge of clock signals, inputting output signals and inverted output signals at 
the rising edge of the clock signals and latching the output signals and the 
inverted output signals until the next lowering edge of the clock signals. 
SOLUTION: An input part 210 inputs the input data and the inverted input 
data provided with a center level from input terminals IN21 and IN22 and 
outputs the output signals and the inverted output signals to output 
terminals OUT21 and 0UT22 at the lowering edge of the clock signals CK, 
provided with the center level higher than the center level. Also, a driving 
part 230 drives a latch part 220 from the rising edge of the clock signals CK 
to the next lowering edge. Then, the latch part 220 inputs the output signals 
and the inverted output signals outputted from the input part 210 to the 
output terminals OUT21 and OUT22 at the rising edge of the clock signals 
CK and latches the output signals and the inverted output signals until the 
next lowering edge of the clock signals CK. 
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[§»*s 1 ] fmfrbm i ti>u^s:»oA*f«- 

1 ^u^/i'^oK^A^-^A^lh 
^ffiri>bm2*^U'<A'£f?o^ n y f {f^A;^ $ 

ttl^-r^A^SFCi:, 

ftfzmjjm^Rxfs.mmxm-fi-i:? p y^m^-<D±^ 

mIlSA^gi5^MIEIgK^O^lc^^n^®«ailt £ £0 

^JV^X, ^ n ;y^{f^(Dm2^4> W^UCD^/EttA;^ 

p — u-^/ucoSffifi A^-r — * <£> u^;K£>||ffi k (si 
-4:^»Sit5ECL D7 ^^0^0 
[ff#JS3] If*iIl|S«OECL D^yf-[E]SS^ 

l A;W£iiLT^g&7^m l ^L>u-</u£ 

-<-*[Cfg2 A^^iiLT^as^Sg 1 ^ku^u* 
tz£>(D%i2 hv>iSx* k. 
5ECL D^y^lHlKo 

[»*«4] it &m 1 te«<o e c l d^^^ihissic 

t^attSECL D7 ^^[HlSSo 
[if#JS5] 1 IStttf) E C L D^^^tHlSStC 

*5^T, SH±S^«d^tti*$n-5tti^{f^-^A^<f-^ 
tlTA^Lt, Sl^u^^oA^r-^I/ 
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tc, ^2tll^ig^btii*$H5Setli^m-§*^5GA^ 
LTA^LT. 3*1 ^^^^^SritoEeA^^ 
-^Sr«^-r^^*oA^ft^^SfC^J5ica«-r^r 

[IS#Jg6] f»*JS5I5tt<^EC L D^^^SKIZ 

mi mti$&frbmt}£tLzmjjm-%t:AJdt2*irk ita 

Alt, I l t^^/i/^^oA^f-^&^S 2 

m2a**^^as^^n^sem^{f-^^sGA^fi# 

tltA^l, $it^i/^^oSgA*f-^!: 
^4t5/':^l2AM^^t?!>^^5Ii:^» 
j8i:t5ECL D7^fle]K 0 

si m^^^^m*^tv>5m^m^^A^m-§-<b l-c< 

tztb<ON p N F7>^^, 

l t^^/^^oA^T-^SrHt^t 

Missfetotesic^ $ niacin t x~m& tstizzk 

^ffiit^ECLD7'7f(H]Kc 

[ff#^l8] If|#Jf 6fE«c<DEC L ^InlS&tC 
*5^T, A^ff^^g|5^m2 A^f^£3M5m, S 
2ffi^ffi^^ai^$n^^«cdi^{f-^^^«cA^ff#<!r 

PN h^Vv?^^ 

{&Nld>b& l ^^u^^Sr^oSteA^-r-^Sr^i-r 

^^A^-T5/ci6^Sl A^iSSi:. ^SfP^bSBl *<L>i^ 
^yu$r«FoS«cA^x — ^ 5rA^-T 5 ^^^S 2 A^7iS 
^a** 6* 2 "fi- u^/^Sr «ro^ o y^fS-^S: A* 

ltb^dSi, ^tea^{f-^-^tti^t-5^^^m2tti^^ 

ffllBIBl AMM»2A^f 3 AAf-^aa 

Btltsm 1 ttl^^ 4: SB 2 m*»»wffl A«»ft l*KIEttttj« 
^?rffi^)i-5A^§{Si:. C(Z>A*«D*»e>WEfBl 

•tZ>tz#><n>=7 y^Uk. 9 p y ? it^<D±%-^ y i?t>*b 



3 

&U^teaJ;ftff -^£A*; ITS l w</^*ri$oA;ft 

JBl ECL D^^IsJB^, 

mreiRi ecl s/^®B<oA*(t#38^»^6a3 

2> * ft * ft 1 * *C? «r »o A^7 * £ A*> ~T 5 fc 
^SUM^ IftfSftlECL DJyfHBOA 

feU^Sft 6 JB l «t>ti/^fe»oSC 

a*^— **A^sfcibo»2A*«i, surieftiE 

C L D7 y?-IslBOA*«*36^SfB^?>Ul*$ft5IB 

ft l A^&t/ft 2 AJll&frb A2>7*— PRVRmy*- 
fZAJjL. ^njy^lt^oTlft^yv^-effllEftltb* 
Mtft2ffl*««lca*«#&VK<EUi*«#4ra*i-S 
A^/asi:. wO?A*»^e>fflrEftl ffl**2U*« 2 tti*> 

soffit* * o -y^ff -^-0±#^y ix3&>blk^TI*^y 

t^!2ECL D7 yfHIB fc SrWi"* r <k frVHK t 
-T 5 ECL D7!i7 ^ n ^ 0 
[»#S10] iH#Jg9!E©OECL D7y^7"7 

teA^-r — *coft l w</u<affl;JEJ: 0 S< . ^p^ 
? ft P — u^/KOflSEEteA^x — ^ ^ ^ U^/Utf) 

[H*9 1 1 ] ff*JS9lS«tOEC L D7y «7^7 
py/t*3V^-C, ft 1 ECL D^y^lHlB^A^ffl 

-c-^^ft i A*«*ffl UT^SU^feft l *i?U'<A'«r 
ftoA^j^-^^HiAn^ft, y^teSgfty— ^Kg 

*&£ft> 3u^^^e>ft2u*satcstedi*«-?-srai^ 

-<-^tcft2 A*«*iiUT^ffl^P>ft 1 *<Ou-</u$r 

»osteA^7*-^*sfinsn*ft, 31 * y ? &mmm\z& 

-igdSMfiBftl h7>y^^(D3 ft. fffi, 

iH(w««ttJE^BiJn*ftS««[^5>ftS w <t ZVf&k-t 
5ECL D7jy^7D^ s 

[IS*JS12] R3ftJS9ie<8<OEC L D^y^:? 
p ^tCi^T, ft 1 ECL D^yfBBOBBffl 
tt. ^-*J-ft 3A*«8SriiL-C^»^feft 2 *'L>U" < 
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^«r#o* n y ft, 3U^^li7yf« 

lw««3ft* s^y^tt«jai:8«js^ ^p^/^ft 

E C L D -7 D y 7? p y ^ e 

1 3] fS*3S9fa«^EC L D7y^7 
P^yiC*5l^T, Artf§*3S£»tt* 
ftl W*Ma>fettl^£ftSttWj«#*A>jLT. ftl* 
^u^u^oA;^— *£3S£TSfc#<oft 1 A^ff 

s 2 aiAW^ai^ s nsseffl^ftt «:A* it, ft 

t^oSE^ p y *«***£^SfcfcOft 2 A^flMHR 
4fft^5)ftSIi:«:»»2:t5ECL D7y^7 

[fS*^14] fS#Jgl 3f£«^E C L D7yy7' 

ft i a*«d^a**ft5ai*f§^^"-^^ai»* 

£0 ft, 3L/^^|:tME^iO$n^NPNh7y^ 
-«8*SffirlSNPN h7V^^Ox^ 3>*K««$ft, 

WieStt<Offi«tC»«$ftfc«W«t T««*ft5C <b 
SrW«fc-r5ECLD7 ^7^7 0 j,^. 
[»*S15] 8t*3g 1 3fEtt<7)E C L V7Vyy 
7p y^(Ci3V>T, A*j{f -*Hg£fflS<Dft 2 A*jfHH&£ 

^ ft 2 m**a>fcffl*sft5Rteab*>{§ ^s^-^^bjjd 

£ft, lltE^^^^^CW^, A«^^^&ft 
2 «^^^^<^?r^o^ p y ^ff-S§-£$g£-?-£fc#)CDN P 
N h7>^^ 

WE8St<offiMlc»«Sftfc«««li: -e**SftS r t 
S:»»tt5ECLD7y y7'7P77 p 0 
[m^JSl6] It*^9l2tt^ECL D7y^/7 
^ p y^tCioV^T, ft 2 EC L D7 y?-\B}&<DAt)U 

*Kft 1 A^^^riiLTft 1 ECL Dyy^^ 

^fn^JD^ft, 3.^ y^tttt«jB»-««*ft, pU^^t!>> 
b*2HJ*i««cK(Em*ft*Srai*"r6^:«<)OJBi h7 
^^^^ i:, 

-<-^{dft 2 A^^^riiLTft 1 ECL D7 7f@8 
OA^ft^^^bft 1 f-L^^/^fifoSlcA^f 

— ^^H)»D$ft, <yfi&m.ffim\zmigt£ti. ^ 
.50 1 m*«Bicm*«*srUi/3-*"S^«)<oft2 h7 
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affile ©aa^/E^EMD £ ft^&St^ b45:t £4$® t i~ 

5ECL D 7 y y/7o 
[ff|*^17] !§#Jf 9 I2«C0 E C L 
n y^lefcs^T, J2ECL D y y 7 \E}&<r>mW)U 

IS, ^-^Cl3A^i8^itTSiECLD7 7flH] 

[0 0 0 1 ] 

[HlSS^U^C^^^J^UfcECL D7y ^^ny^C 

[ 0 0 0 2 J ^ 

-«WfC««E«5>«« (voltage divide 
r)Ht, xy^h!) (edge-trigered ) D 7 V y 

77v*yy'fc}j:<tizm£tixte*)^ z<DXot^D7 v y 

[0 0 0 3] M 7H-««J3SD7 s/^EKOS^aOuS: 

[0 0 0 4] [3 8{ifi£*<£>ECL D 7 y ^IsIK^IhIK 
E3^^i- 0 ^tbta(ai-5lH]KJiWBBBg5 5 - 8 3 3 3 
3^a*5«fct^»BB 5 P2 - 3 0 8 6 1 5*^«^BB*S 
*x<5 e 0 8Sr#fiRi-5t, »ECL D7yfiB 

lOOli, SBl *'frl^/l'VBBll£:Br«LfcA*X— * 

Dd*HMra$ixSSI 1 A*8S ini l t, mi *i>i^</b 
VBBiiSrAiiU^SeA^^-^D^— *SHi*0Sn5lB 

2 AM IN12^ mi 4 > 'L^^</UVBBll«t 

^BljDSnSl3A*«INl »2tt>^V 
BBi2^r^o^ o ix^«-S-CK3ftSBl*0Six6*4 A*«S I 

NUt, m^ft^Q^m^-rs^^om 1 ttJ*jfl»OU 

Tilt, S<KlH*ft*Q^--*U*i-S^:«>OjB2.m 
MOUT 1 2 £^tf 0 

[0 0 0 5] X. t£3fetf>E C L D7 ^^0^ 1 0 0 
I*, » 1 AM I N 1 1 Xt/SB 2 AM IN12$ri|L 
t A^f-^ D^SIcAAr-^ D^-^^/r A^ 
U *n y*{8*tCK<DTfc=-y&XfBlRX*9$2m?] 
SOUTH, OUT 1 2^5)fflMtQR(J ? SlBtBA 
fS#Q/<— Sr#^a*i-Sfc«)OAA»l 1 o 
AMI lO^bttl^OUTl 1, OUT12£riiL 
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^ d 7 ^ fit C K 0±#x 7 i;-C A>3 t , ^uy^iE^r 

ck^t»x y ^i-eta^fi-g-Q&t/seaj^ft-^ 

Qv<-£7 ;y^£-£5/::tf>CD7 120h 13& 

15314 AM I N 1 3, INI 4&mLXEVtiQ2thZ>? 

A2>gfll 1 0&SW27 ^5-ffil 2 0 S:JEft$-fr*fc«> 

oSESbec noi, z<nm&)& i 3 0 

ill E 1 1 £ri>ib#o-CV^ 0 
[0 0 0 6] A^S&l 1 Ott, ^<—* MSB I AM I N 
1 1 SriiLTA^x — ^DtfHWniSn* ^ ^ y * 
3$ 1 3 0 MSMJESiT,. ^oy^dtCKOTRxy^t 
3S2ttiMOUTl 2^feSGai*«^Q^— *rtB*i" 
Z>tztb<om 1 h^Vv^^Q lit. ^<-^i:S2AA 
tig I N 1 2*iiUTSGAy3f f — ^D^<— dSHWDSn, 
x$ 2/^^ffif&giS 1 3 0K«#S£ft, ^n^^ff-^CK 

(OTRxyy-eiliMOUTl 1 7&^m^ft#Q«rffl^ 
t^^ft(OS2 F7>^^Q1 2 t, — «8*5SB 1 ^7 

vccdsppjra^nsSB lfifitR i i-e**/&£ix5o 

[0 0 0 7] =7 y^U 1 2 Oti. AJlM 1 1 OJl^il 
ttiMOUTl 1 SriiLTtiU^jSixSttJ^ft 
*K8Mni£ix. ^ S y ^36SK»«fB 1 3 OidSMftStU =» 
U>7 *lCjB2ffiMOUT 1 2<OStem^ft#Q^— * s 
BVNZtls ? * y?m'%CK<D±%-^yi;i)*b#:<nT& 

* * xRmmtim^Q^— ?~r z>tz#><om 3 
b7>z/x?Q 1 3 1, a^&s 1 1 ot)*bm2mjjffio 

UT 1 2 SrfflLTtb*Sn5SI5Ui^«-^Q^-^— 

^tcPn^D^tb, y^j&sffiftfflsi 3 ojc»«sn, =» 

U>7 ^l:^ 1 fctiMOUT 1 1 (DmMM^rQtiiftimZ 
*X, ? u y ?m^CK(D±&^y\/frb#:<DT&^yis 
iTfflMfQ«:7yftSfcW»4 h^>^**Q 

1 4 t , -ffi^f4 h^'^^Ql 4 CO=: * 

mZti, te«{c«JS«l=EVccdSBi»D$ti5!B2fifitR 1 

2-cM$n5 0 

[0 0 0 8] I&tbgB 1 3 0t3\ -<-^(:l3AM I N 
1 3S:iiL-CS(E^o ty^fS#CK^<— dS^pjDSn. = 
U^^JiA^SiSl 1 0^11X1512 h7>'^^Ql 

1, q 1 20x5 s/^tc»jR$n, ty^tt«jffiaa 1 

E 1 UC«8t*lX, ^ny^fttCKroT»xyi;-CA 
^jgBl 1 0^5lSt/S2 h^Vv^^Q 1 1, Q12 
«re»*-frS^«)^fB5 bv^-iS^y-Q l 5 * 
1:14 AM I N 1 4 £i§LT^ d yffe^CK&ftim 
Six, 3i/^^|i7 y ^tt 1 2 0^3St/S4 h7V 
v^^^Q 13, Q 1 4 Wx ^ y ^iCftj^^tt, y 9 

nm,mm i e i lizm&zti. ? * y?m-erCK<n±& 

^yi/X^y^m 2 0WS3MS4 h7^^^Q 
13, Q14 W$tS/i^6 h7>'^^Ql 
6T*ffi^^ix^o 

[0 0 0 9] _Lf5<50£ 5tt«*Sr»oEC L D7yf 
©28 1 0 OOBMMtS^^J: 9-Tfe^) 0 



7 

[0 0 10] D7y?13ttl 0 OlilUMl Nil 
R^y^-CA^x — *DSr»l Ui^ffiOUT 1 1 a><btti 
fl^C KO±#x '7 ^ttB^flf Q A^3 L, * o y ? 

[0 0 1 1 ] * o y^(itCKdSa-tt«"C 

JfESbSBl 3 0tf> h7>^^Q 1 6 2^:7 £ 
ft, 7yfBl2 0«:»fPL4K g^ny 
^ft^-CK^— i^^>f ^^{C/^oTlgtbW 1 30(Oh7 
y^^Ql 5f4^ySft5 0 Lfd^oT, ECL D 
7 y ^IfilSS l 0 0 ©liiM #Q&tfK6U£rflr9-Q'*-- 
(2, SB 1 A^S I N 1 1 Xt/m 2 A^S I N 1 2 Srii L 
T A^fflS 1 1 0 (Dm 1 RXffR 2 h7 * Q 1 1 , Q 

1 2<7>'<— ^Ic^^Q^ft^A^x — ^DMSeA 

[0 0 12] -r*fc*>, A^-r-^DdS/N-fttHBT-fcS 
A*SB1 1 OWSl F7>-^^Q1 1 
ft, JB2fflA«OUT 1 2 36*&n— 4ft|ioRteaj*flr* 

q^— dsta^isnso — *\ RteA*x— *D'*— tto 

[0 0 13] A2>x-*D#n— <fcfii 

■C*5t, mi h7>^^Qi l#*-;7£ft N W# 
^coSteA^J-r — ?D'<— CJ;oT h^>-^^^Q 1 2 
&*>£tlZ) 0 fi£oT, tH^OUT 11, OUT 1 2 

«#Q£ LTttWiBOUT 1 1 fcU2> £ft 

[0014] * o '^lf^CK^WWC^5 

<b, 1^®?)^ 1 3 0CO h 9>>i?XfQ 1 5^7$titA 
#35 1 1 Od^ftflsLfcV^J: ilAM I N 1 

1 2 A^iSS INI 2^1 LTA^95 110 IcEP^D 

SftSA*^— ^DXtfECA^— *D^-I2ffi;>j#t 

3 0<D b7>i?X?Q 1 6 rt^V^ftT, fgl^t/12 

mouth, out i 2j>>t>mt)£tiz>mt)m-%- 

QXWR<BHJ*«#Q^— 4:9 12 0^7 y9"T 

[0 0 15] f W^aSOUT 11, OUT 1 2 

ff#Q^-rt^*m^£ftS«<£\ 7yf8fB120«0h 

7V^^Q 1 41**7 h?>itX?Q 1 3(2;*- 

>2ft5 0 *<0*S*, D7 jy^EKOffl^lf-g-Qat/R 



(5) #&H¥l 0-75162 

8 

[0 0 16] -tLT, ^ n y^ft*CK*s^-f «JBSr«t 
»i-5PiBttB»ttl 3 0Oh7>^^Q 1 5l2i&iKL 
T^7^1S^li}^*t-^OT, A*>« I N 1 1 . I N 1 2 
icHUmSitaAAT*— *D<o£{fcl2aj^{f#Qi::'>Lt> 

[001 7] r©±5i:, S£3fe<OD9 .y^(HlK 1 0 0 
12, A^iS I N 1 1 , I N 1 2 Srii ITAAf — ^ Dfi. 
t/SeA^f-^D/<-$rASL, ^o^^dfCKW 
TRxy^UABOUTl 1, OUTl 2Ctti^ftt 

[0018] 9 1212 8 <D'&&<D ECL D77 f0K 
Kiol^T, A^ffi I N 1 1 — I N 1 4 Srifi LTEP#D$ft 
3A^ft^O«I£i^/i'£^Lfcfc<a^fc!K HI 3 

(A) JSA;^— *DO«EEU"</K BI3 (B) u 

[00 19] ^(DEIO «t 0 XjlT — fTXO'^T* 

£>5V^(2^ n y ^ft-^-^n ^ >^ (logic swin 

[0 0 2 0] il^, ^(DECL D9y^*lHlSSl 0 0 
a*»«£ixrt:9 y^!sIKlC*3^T, ECL D7 7f(s] 
SS{±*<^^OE C L D7 ^^HIKcOA^fiStCA^^— 
*D, D^-t^ny^fifCK, CK 
fc«>^A^«#**ffll 4 OSr^fr, 

[0 0 2 1 ] 01 Oli08©ECL D9 y^lHlBS 1 0 
0tC*3V>T, ftCQgCDECL D9 y^lEjgSOZlOCOA 
-rnc^^A^x-^D^^n^^ff^CKSr* 

^rs^*coA*«-§-**ffl^lHlHBlS:^i-. 

[0 0 2 2] 110OECL D7 y ^[hJS§ 10 0 CO A 
^ff#*^^ 1 4 0(2, ECL D77«100(^) 
MOUTH, OUT 1 2^^bt±J^7$ fl1ZttiJl{£-%r 

fDP^-irLXA^lt, |J:(7)^ECL D7^f 

[0 0 2 3] ^©i5ftAA«t*i»14 0l4, Si 
fflMOUTl 1 .^e>ttl^$*x^a^fi^QS:A^(t# 
DP i LTAA IT, ^ 1 *<L>i^/UV B Bii£^^A;£ 
t^— ^D^ t^2*^^ybV B Bi24:^o^ o s/^{f# 
CK ff «rt±i^-r6i:[5]^{-, ^2tijMOUTl 2^>f> 

i LXA^i Urm l *4>i^/t'VBBn£»oS«EA*>7 f 
— ^D" /<-<bl2 4 1 'il^ / <^VBBi25r^S«G^o 7 

5^ [0 0 2 4] A*«#*^ffl 1 4 0 12, Si ffi^O U 



Tl IfrbthtlZtlZmJltBtlrQ&^tl^GPt IT 

<dWl<d e c l D7 ^^S^ic^^-rs/t^o^ 1 A*> 

ft^^#©i 4 1 m2m^*ouT i 2*»e>m* 

XAt} LTx !R 1 4^fru^i'VBBii*#<>ECA;*35 f — 
flfCK # /^^^ECL D7 ?9-|3BlClKI& 

[0 0 2 5) mi A*«»«ft#ik Mitt, * 
AM-lDPtltSltBMOUTl l^feffi^Sn 

7 t , — «tfSB 7h7 * Q 1 7(Dx;^ icgjgg 

Six, (ft**s«j8y— ^ I E 1 2lc»«S*x. rof&as 
^5>JB2*»£>u^<^Vbbi2*1*^>^ d **fi#CK* £ 
ffi^-r^>^3|gfetR 1 3T*«/££*X6 0 

[0 0 2 6] S2AM**4?S1 4 2 tt, -<-*lC 
S^A^ff-^DP t LT^2ta^«SOUT 12^6 

a**ixsRea*ft-§-Q^— * s pp*o**x, 

ttaKttEEVccj&SHMraSix^ ^ y **»6IB 1 

^Qi8^x> s^csMtsix, ffi,fla^m«Ey— ^ 1 1 

3 KgMfcSiX. wO(&«»^bJR2 *i>t"</l'VBBl2*# 

[ 0 0 2 7] 12) 9 \z^£frtz£ 51-, A#ff-fM6£8Bi 

4 0d>P>m^iSixSA^x — St;ggA^7-^ 
D" /<— CO^^u^^V B B^V B Bll"Cfc^ % ^ny^fi 

V B B^VBBl2"CfcJ9 , V B B12^A^X — * D " &tfSl5 
A^T*— CO + ^U^^-Cfc^ VfiBll ct 9 V B E 
«!f/h*V\ i"&;b*>, V B B12ttV B Bll- V B E"Cfc^o 
[0 0 2 8] 

[*Wtf»»LJ: 5 ±B©ii4ECL 
D7 y ^(UBSttE C L03pJ^"CfcS»i5a»f^*Spf4Sr»S 

S!a«f^»tt*r*«L-cv^aict>*^*>e>-r, {amis®) 
^ *3 v > t «t n <d m r * ^ -t p«i m & & &> o it. Q 
[0029] $£&<de c L\2}&<D{&mj£W)rE<Dmmz$a 

[0 0 3 0] HI 1 1 ttfe3fe<D E C L D7*; ^IhIB 1 0 
0 Jb*$£$£<Dffo<D E C L D7yfl£l8l00' lC«toT 

ffilKiSixSir-rsiKST^LfciaflB-CfcU. */hftft 
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t , S5SOE C L D9y*1s]I8l 0 0' OA^ff-^SS 
4SSM0' ^bA^f-^D' t^n^^fg^CK' 
#&©<DECL D7^f0Kl 0 0lCtfcj$£ixT^ 

So 

[0 0 3 1] ^CDg?*, NPN h7V^^^(Ox^ y?- 

y^Bfl(0«JEVcEtt«*^-< 0. 5 ViC 

[0 0 3 2] S£*<£>E C L ^^*[H]K$:SE»3i-5^: 

t\ tifI9:tf>ECL D^^flsIKlOO' 0)7 yaffil 
20' <Djg£tR 1 1' izXZ&JZfeT. i&^ECL 
D77f@8l00' CDA^ff-^SS^JB 1 4 0' C0^8 
h7^^^^Q18' ^-^^ yZTficn^R. 

V B Ex E C L D7^ 10 0 (D%$ 1 h7>"^^ 

Ql 1 <Ds<—*-^^ y ? ffi(nmf£V BE* ECL D7 
y^-[H]K 1 0 0<D%$ 5 h7 Q 1 503U^^- 

^ y^W^SffiV C E&t/«8ftaS I E 1 1 
5» [0 0 3 3] «(DECL D7 yftslSS^^Sfj't-S^ 

»(^S*Six5*/hKJEVMiN l2Tf£<£>5t-esm$ix 

V M IN =0.4V(R11 / ) + 0. 8V(Q18' ) +0. 8V(Q11) +0: 
5V(Q15) + 0. 5V(IEll)= 3. 0 V 

[0 0 3 4] fi£oT, «OECL D7 s/^IslKSrW 
•W-*fc*KB#£*b5*'I*«I£VMiN 1*3. OVTife 
5£><b. fig3fe<£>ECL D7 ty^lHlKOSjlgamVcctt 

. 3. 0 VJ^±(DmEE^^*$n5o 

[0 0 3 5]ii6, D^^tt^5. 0V^P)3. 3 
J6» V. *>SV>tt-tixKT^(eTLTV^6a»3&>e>A5fc, 
fi£3fc<£>ECL D7 7f@K^)»i;EVcc^3. 0 V 

W±i:V>9 0Ott, «6ffl±*#<cPp1«-C-*>5. 

[oo3 6] *&w<Dntti*mm®ft&xf&mm®fttt 

teZft'iE C L D7 yfBBfitf: tl^r^Jffl LtEC 

L D7 y y^yu ^^ffiitscitcfci, 

[0 0 3 7] 

/u^oA^f-^ ^A^t^t^g 1 A^i:> ^ 
^ £fla><b^ 1 t'L^^!:^oSScA^f-^^A^ti 
ittb<Dm2 A^^i:> *HTO^6>SB2^^u^</uSr»o^ 
n y ^fS#SrA*-r5*:«>oJB3A*iBi:, m^i<f-^$r 

^A^f-^S^Stef-^ ^A^ t, * n y 

^-CBttlEJB l fcti*!«S t SB 2 mt>mz\hMt ^-R 

ie» i ai^ffls^2m^^icm^$ix? p iitb^<f-§-su j 

SKtiJ^ff t ?r ^ d y ^ (f f Ol#x . 7 c;-C A^ L, * 



* 
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[0 0 3 8] ±15#3891<7)EC L D5y^[gggtt % SB 

TSB 1 * *£>U"<A'S:l*oK<EA;^7 f — *£:3g£-r£A;7j 

[0 0 3 9] *389Jfi. IlECL D?y?-\E\& 
iS2ECL D7 ^^[HlflSr^-rSEC L* D7])y 
^7D^iU I1ECL D9y*-ia»W:, 
feS 1 t-L>u^SoAA7-^AAt^f:ft(0$ 

-^S:A^t5fc^i2A*Bi:, 2 

«#S:m*-*-Sfc«)OJB2aA«i, fttJfeSB 1 A^SSS 
VSB 2 A*»^ A Af - ^ Xt/SCf - ^ SrA^i U 

©AAtt^ e> fltriB» i a^asst/is 2 tB^^lctfj^i £ tt 

TSB 1 ^/v«r»o A*f - ^ Rt/KC A^3 f - ^ 
ft Wc£ 2 ^/^^foSte^ p y 9 mf=r*&±'t 

2ECL D7 y^mKtt, fl&SESB 1 EC L D7'>f 

^oAAT-^^AMstfe^si mrffiSB 

1 ECL D7S/^leIKOA^fi^^«Fi5^^m^Stl 
511 ^'t^^SrW-oSteA*^— ^«:A*-*-Sfc«> 40 
Ojg2A^*£^ ftliEfglECL D 9 s^EJKOA* 

n ^{f^£A;£i-5fcttoSg3A;^<^ W^AMUS: 

^ts^^i i tiaras*, Riem^m^-^ffi^-rs 

fc^co^2t±i^iSi:, IffiG&l AMM^2A^)«^ 
bA^r-^Sr/^T-^SrA^ U ^ p y *{f#cD 
y *t?fKHESB 1 m^ig km 2 UrtflBnttJ AfS #S 
tffiteaU*«*£ttJ;fji-aA*«i, lOAAB^&lW 
IEK l ffi**S&l«B 2 ffl^iB^a* £*xfcfciJ*><l -f§-atf 
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«tt s n it m>mm t * &m -r s t £ -r * • 

[00401 $$WWECL D7^f@8lt ^P.y 
^ft^(^^'D^^^^A^-r--^^ c f , ^u^</uj: 9 

1*0. 2VK<RJtU ^-^A^fflirffiftfflSrafcWJ- 
««U -oO^py^ft^^-CIKtb-rscticj: 

ECL y^-|HJH(?!>(a«lEi!lf^S:^nSB^i"S. 

[004 11 Bl fc#SR LTftttttlcBMfl-r * £ . 

BB2i^r^^>A^T f — 9 UZXti-rz>tLib<nm l A^iS I 

N2l£, m 1 4 3 'll^-<^VBB21^^^SteA^7T r — * 
D^<-€rA^-r^fc^0^2A^iS§ I N2 2 12* 
^u^uv B B22*^^^ ° y^BtCKSrAAtSfcA 
c0^3A^*IN2 3?rait, ^^ff^CK^ 
^>U^/UV B B22^A^"7 r — ^ D<D4 3 ^^'<^VBB21<t 9 
0. 2VB5<K3£-r5o wtUCizoT, «£OECL 
D7 7«Ci3^Tlj:i8^J: ?lc2o£>ilSjiQ*I8B 
AJdUl 1 0 tJKEflfiBl 3 0£«j£-T5 2o 

#^r^Ufc^ x $%^OECL ry^lHJS&lC^i^T 
JiHlOj:9(CA^Sl5 2 1 0<t 121^35 2 3 0tmmz& 

mztizmmzn-io ^or, **w-cfiA*»2 1 o 

6— OCD h ^ ^ Q 2 5 /Siit-eA^lfB 210t5y 

^35 2 2 0 $r^>h n-;HTE C L D7 y^\sl^(D 

[0 0 4 2] 

[*W^Hlfi^lB] aT*^^ia^ECL D^y 
^SKS^wn^flJffl LfcEC L D7y y^yoy^T 

[0 0 4 3] mite*&W<Dmt&<Dtemc£ZF.CL 

y7~m&&7F-rm&mx*&>z> 0 zcom 1 $r#it^ 

dr. *»ECL D7 y^[HlK2 0 0 li, ^fflS^^ 
SB 1 * -C? U^<yu V B B2i Sr^oA^T- * D ZAJlTZft 
«)WllAM I N 2 1 t, ^«Bd*e>»l t'D^V 
BB2i«r^oSeA^x — ^ D/^-$rA^?-r 5 tztfxom 2 
AASSlN22ir, ^SB^bJBl V B B2i «t 9 

H5^m2 4 3 'L>u-</i-VBB22^^^^ o y ^ft-^-CKSrA 
At5^(0!B3A*8lN2 3i:, mJjm^QZMX 
tifcftOJB l MOUT2 l Stetli^m-^Q^< 
-§rffi^ra^ftcol2til^fiSOUT 2 2 £<&tr e 

[0 0 4 4] 3^, *i^OECL D7^flH]K200 
12. SUM I N 2 l&t*2l2 A*J$8 I N 2 2 2»bA 
DSt/^A^f-^ D/<-$:A^ L, ^Py 
^ff^-CK(DTP*x^^l tti^iSOUT 21tS2 
ttiMOUT2 2Jca^«*Q&0 5 SIEai*«*Q^— 
$rtti^-r5A^^2 l 0k. Z(DXt}U2 l 0/i>b^i 
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IJBMOUT2 lS^2di^liSOUT2 2\Ztht>£tl 

-f-Z>ti#>(Dy v^U2 2 0 i: , ^ n ^ ;?{§#C K tfV^ 

S52 2 0*K»S^:6^«)©B»»2 3 0 fc. A^lfB 2 
lOt ^KjSB 2 3 0 $ tt^i^gfcSS I E 2 1 

[0 04 5] A^& 2 1 0 tt, -<~^tC^ 1 A*$£ I N 70 
2 1 SriiLT^ffld»e>SS 1 u^^v B B2i*l*^>A* 
t*— ^DisepaoSix. ^ S y 9 teSSft I E 2 1 Idtttt 

^<-^(c^2 A^SS I N 2 2 SraL-C^«^6JB l 

i bmout 2 1 \c&jjm-%Q*mt)'f ztnt><Dm 2 

fl&«S^««fllJEVcc*5^pSn5JBlffi *0 
StR 2 1 -e«fiKS*x5. 

[0 0 4 6] 7S/^SJS2 2 0H ^ICgSlfcti^SffiO 
UT2 1 <om^ft-^Q^S]*aSH, ^ l"**McJB2ttJ*> 
SOUT 2 2COS(cffi^I#Q^-^3]Jp$tl, ^ ^ y 
9YSWShU2 3 0fCgM^£4x s !2HiMOUT2 2{: 

h7y^^Q23^ ^~:*iCfS2 tti^^OUT 2 2 

«OUT2iOttlMtQ«D$tl, 

352 3 OKJKttSft. SltBMOUT2 1 0 a ^ 

yJ-TZtzftCD^A h7V^^Q24^, — 5S§ 
36 s * 4 h7y^^^Q24^)3U^^|:^$tl, ftM 
^«W«JEVccA5H]*DSix5!B2«StR2 2T'ffl*^tl 

[0 0 4 7] mW)U 2 3 0lt 3 A^SS I N 

1 3 &mLXfttM)*bm2 *^U-</UV B B22^^^>^ * 

i3WS4F7y^^Q2 3, Q240x> 

y^tt«aE«i e 2 1 i-»jRstt, 

^it^^:*^5 h^^v^^^Q 2 5-?«f££*l5o ^ 
<om5 h7V^^Q2 5 11 »±Oi5tt*ttH«fc 
£9, A^lg|5 2 1 0O$UJ:t;i2 h7^^^Q2 

i, Q2 2fc»uTat?«c*i**na. 

[0 0 4 8] [g|2 (A) (B) 1*13 1 <E>#$g^£>E 

C L D7 y^lHlKtC^D$tuSro<OA^ff^"r*^ 
Xll7 : —9V>h9 v y9fe^CYL<O^E.\"</\'$:& 

[0 0 4 9] B 2 (A) (B) A*> .50 
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0. 2 V/h^'gJEi^/i'Sr^Oo i-#*>*> x * o .y ? 

ft#CK<D^^u^</UVBB22^>Sffi^A^^— ^ DO* 

n y^ ff C K <D u — U^^m/E 12 AX X — * D <D *p *k 
U^UV B B21<^®E<t f^"C#>5o 

[0050] m 3 itt&w<Dmfe<Dmmz£z> Allium 

2 4 0lt ^tOECL ^^(HlK^iE^iglR^n 
5*§^lc, ftOtOECL D7 s^lsIHcOA^fiSlcA 

[0051] 3 sr#fia-rs t . *&w<o'mm(otemz. 

J:5ECL D^y ^IsJ& 2 0 0 A^ff 2 4 
OIL ECL y^-[sltt2 0 0<Dm 1 &t/SB2£t!;ft 

SOUT2 1, OUT2 2^e>UA$ntHiMtQ» 
U^Rtetib^ff -^Q^<-$rA^{f *D P ^KA^dfD 
P^drLTA^lt, 9B 1 c f 3 ^u-<^V B B2i^^^>A 
Jl^r — 9 D ' atfRGA*^— *D' /<-^2W^ 
-</^V B B22^^o^ n y ^ffifCK' IrftOS^E C L 

[0 0 5 2] A*ff -JH8£tt 2 4 0 IS, IS 1 tti;*#SOU 
T 2 l ^^m^^tt^m*ft-^Q$rA^{f-^D Pi:Ut 
A^LT, IBl c f^^-</WVBB2l^»^>A^T :r -^D / 
SU ? m2^^U-</l-VBB22^^^^ n y^BfCK' £ 

iJ;oWEC L D7 y^EISlciWi&^Sfc^oSB i A 

J]fStt$i¥&2 4 1 S,2UMOUT2 2frbm 

ItA^lTl l 4 3 ^^-<^v B B2i^^^>R*HA^'r — 
^ D/<-S:Mt5 1 2 AAifl4#S 2 4 2 

[0 0 5 3] mi A*fHH8£*S 24111 IlW* 

AP£iX, ^ :y^«b^2 *'lL>U^/l-VBB22*:^^^ n 
ytm-^CK' $:Mt5/:WNPNM6 h7> 
v?7^Q26i:, — F7>'^^Q2 6 CO^i ^ 

tt»3fts«*y— ^ i e 2 2iz&mz 
ti, mffifrbmi**b^/i'V BB 2iZtt<>7<t>7 f —9 

D' ^^(DECL ^^lHlSSIC^j^^r^7^^(0 

2 3-CW^^tt^o 
[0 0 5 4 ] X. $2 A2j{t-fH6£^® 2 4 2 li, S2 

wasout2 2^^m*sH^setu^m#Q^— ^ 

tc-«S355«JK$ix, teflS^agEjg i E 2 3lcffi«t$n. 

T^^OftiliS^^M 1 4 3 'kl^^V B B2l£^ORfeA;/}'7* — 

^D' ^-^rft^OECL ^^lElSSIC^^i-^ 
f:^S4gftR 2 4 -e«fi8SKS. 



< 
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I 0 0 5 5 J «Ti 1 \Z7F£tltZ*&W<V^fe<OMmz 
<fc<5ECL D^ty^EJlSoifcf^SrRMi-atftcoi 5 

[0 0 5 6] ^P-^flfCK^n^iTfc^S'&l: 
'<^VbB22* s A*'T — * DO + 'fr l-"<>l'VBB21«fc 5 0 . 

T 5 — * DOf^O U-</UV B B21 £ BI — left*. 
[0 0 5 7] S£o-C, * a 5/^(lfCK(?)T^^^ 

fa52 2 0^h7>v ? ^^Q23, Q24t>t7$n 
5 G A^SB2 1 Ofi, A*7*— *D*>5V*ttK<E 

A^x — ?Ds<—<D#im\Z£<oX V=7>is*$ Q 2 1 , 
Q2 2^>, t7^nt, A*-r — *D&l*R«EA* 
7*— *D'< — ASttJAillOUT 2 1 , OUT2 2^iLT 

[0 0 5 8] fcix.tf, At}^—?DRTJfcfcAJj7"~ 

A^Si5 2 10W h^^v^^Q 2 1 li^^ft, h7> 
v^^Q 2 2&*7£ft,Z 0 t£ot, ECL D7^f 

[0 0 5 9] o<J^T, ^P^/^dfCKiWttiT* 

;ftgf$2 1 0(Df7>^^Q2 1, Q 2 2 tt;^ £*x 
So -t0>*S*, ECL D7yf(iI882 0 0OttlMt ^ 
QRXI^mtim ^Q'<-teAt}%& I N 2 1 , I N 2 2 
^ilUTA^9S2 1 0 KffljtaS ft* A^x — 

[0060] ^/c, ^ b y ^ fs^-c k (Z)±#x ^ ^-ce 

®bgB2 3 0Wh7>'^^Q2 5^>Lt7 y^ffi2 
20^tft^L> MOUT2 1, OUT2 2(DffiM 
fQSt;SteffiMfQ^-?r7yfl2 2 OtcA^-T 

^t-^tL, h7>^^^Q 2 4ti^7$tt^ 0 ^<E>2£ 

ECL D7 y^m&fc? p y^ff^CK^^T 
»^-/^*-C, -T^^^^ p 5/^ff-^CKCO^^^^O 
Kk MOUT2 1, OUT 2 2c^ffi^ff-§-QSt/S 

[0 0 6 1] ±12L^<t *»ECL D7 y 

f@K2 0 0lt * u 7^fl#CK^o- Vt16<OMs A 
^^-^D^A^jLTtti^lff^Q^fctl^L, ^n^g 
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H6"C*>S»'&lCttA*»2 1 0^«jf^LTA^r f -^ D 
y ^«-»CK*S^ttlB-e*>5»'&iwli7 yf«2 2 0 

[0062] *&m<nm&<oj&miz£ZEc L ^ 

^@R<Bffi«j£»fisoiBJM::H LTE1 4 Sr#fiB LTgfcf^ 
^/f*lHlK 2 0 0 &*&W<D*:(Dm(DE C L ^Ih] 

&2 0 0' l:«toTB»4ii5i:v^iS«T"eW/TLfc 

[0 0 6 3] NPNh7^v/^^£Ox;7^- 

s/^raoSjEVcE^ff-^^-O-^^^flt^^O- 5 Vic 
^t^o ^Lt, *»ECL D77«2 0 
0 ^ttr^COfdl^E C L *y^\Bl& 2 0 0' iZjioT 

mW)£tlZ><DX\ tftl&cDECL D77fi§§2 0 0' 
WAM^M2 4 0' liSB 1 WOUT 2 1 tf><b 
<am*fB^Q&t*JS2ttJ;^flilOUT 2 2 J&»e>0>K(Ettj>3 
ft f Q^-^** AMf D PS^SCA^ff P/< 
-It, ECL D7 7«2 0 0WA*f-^D' 

^SCAA7-^D' ^5^<— ^UlSMmStlS h7> 

v?**Q 2 2 £te«M««c»fifc£ix5W-e, A*ff#38 

t»2 4 0' ^ScA^X-^D' '<-£$g£r£fc 
tf>Ofg 2 Artfi-ft-3S£^« 2 4 2' 
[0 0 6 4] feoT, *«^ECL D7 ^Ih]S8£: 

T\ Sltt^^PA^CIj:, ittJl&^ECL D7 
y^-^2 0 0' 0^2ffiStR2 2' C:J;5mEEI$T, 
U^ECL D7yf0!S2OO' WA*(!t«ta 
2 4 0' (D$6 h7>^^Q26' (D^ — ^ ^ y 
*M<OfltJEV B E. flfj&<DEC L D7 :y^lE]&2 0 0' 
OA* ft ^-3g^W2 4 0' <£>J&6tR2 3' l£±£«JEtt 
T\ ECL D : 7y^m&2 0 OWil h^>v^^^Q 

2 1 ^ 7^rB^iEv B E> ^mm i e 2 1 

[0 0 6 5] X. ^ 2^Bft'^ P B<nm&\^te, ECL 
D7 s/f|5]8 2 0 0^2)ftRR 2 2(CJ:5ltmP$ 
T, ECL D77f@K200^77fS220OS 

4 F7>'^^Q2 4 (D^—*-*- ^ v9?$<nm.&- 
V B E^ ECL D7 ?3-iB}&2 0 0 CO^SbfflS 2 3 0OJ 

5 h ^ ^ Q 2 5<^3U^-x; y ^Ffl^SiEV 

CE, m>mm I E 2 I J:5«EE»TSr%fltLtt*ttttf<c 

[0 0 6 6] Lfc^oT, *«^OECL D7^flH] 
B2 0 0«r«E»-rs^«>lcH3ftSix5*/h«ffiv M i N II 
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V MIN (PA) = 0. 4V (R22' ) +0. 8V (Q26' ) 
+ 0. 2V (R23' ) +0. 8V (Q21' ) +0. 5V 

( I E21) =2. 7 V 
V M IN (PB)=0.4V(R22) + 0.8V(Q24) +0. 5V(R25) +0. 
5V(IE21)=2. 2 V 

[0 0 6 7] got, #3g»P3<DEC L ^IsIKt^ 

*t£ft'hSffiVMIN ^2. 7VI:*So #369! 
CDECL D 7 ^^0i&Tif ^ £H 5 SUISSE V /0 

MIN I*. ffi^ECL D7 *y^lH]K-CM*$tV^^/J- 

maimJEVccJ: 9 o. 3 visifffiSEE#tt&efe#-rs:: 

&J»-C#6. ^*U-cfcoT, *iWECL D5yf 

[0 0 6 8] EI5te#$691<&ECL D7yfEBt86 
3fccD E C L D 9 y ^H&OfbflMStt* SPICED; 

CK<Dffi&mZ 1 0 0 H z , *D<Dm&&te2 

4 oh z -c*>o. «os»y-^ I E 1 1 £#»9!<D *0 

ttflty — * I E 2 1 ^ilL-Cgft^^>m»Sli9 0 0/1 AT 
««tffitttt#M:5 V, #«K"Ctt2. 5V£# 

[0 0 6 9] 5 [ctf-tj; 5 iia-cexLfc* 
m air tmbtix&v* :©»5>*«w 

CDECL D7 ^tn]BgjdSfi£3fccOEC L D^y^lHlK 
[0 0 7 0] i6ll|il^ECL D7 y^-SBSrflJffl 

m\E}&m&7f:-f 0 ^<ome ic^-tj: 5 1-> #3&$§<£>ffi:S 

ffi»fP PTIBft E C L D7y^7 , 7P-^3 0 0lt S 
1ECL D7^f082OOail2ECL D7 5/ 
^[e]&§2 0 0 bCD2o<DECL D7 y ^[H]8§Tfl$E5t £ 

[0 0 7 1 ] |1ECL D7 ^^Ih]8S2 0 0 a<bl2 
ECL D77 ^EDBS 2 0 0 b ttED lOECL D7^ 

^ei&2 0 0 tm-(Dm^n^>o 

[0 0 7 2] -ftefrh. *&m<n&1&<Di&mtZ£Z>EC 
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